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I. 1Introduction

The mechanisms of development of severe thunderstorms are not well

understood. Rapid developments of storms and changes in atmospheric

conditions can occur over small time and space scales, greatly influencing

local weather and sometimes producing localized severe weather events.

By providing atmospheric sounding data at 3-hour intervals rather than

the usual twelve-hour intervals, the AVE experiments allow finer time

scale resolution of weather features and the possibility of more adequate

understanding and prediction of processes.

The objectives of this report are:

1)

2)

3)

4)

5)

6)

To present a time series of maps of atmospheric parameters

as measured for the AVE IV experiment.

To present a thunderstorm model which incorporates mesoscale
vortices.

To explain a severe weather predictive index developed by
Fagleman on the basis of a vortex model.

To present results of the application of this index to the
AVE IV data.

To compare these results with the results from applying
presently used predictive indices.

To suggest modifications of the predictive index.
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II. Synoptic Conditions

To determine the synoptic patterns of the thermodynamic and kinetic
variables, surface maps and 500 mb charts were drawn for each time of
the AVE IV rawinsonde flights of equivalent potential temperature, water
vapor mixing ratio, potential temperature, and the magnitudes of the
wind speed.

Figu: 2 1 contains the surface maps and 500 mb charts for 0000 GMT,
April 24, 1975. The surface map shows that much of the Central United
States was covered with potentially warm, moist air. Values of water
vapor mixing ratio in excess of 14 g'kg were found in much of
southeastern Texas and southern Louisiana. Mixing ratics of 10 and
above were found throughout most of the Central Plains. Potential
temperatures ranged between 295°K and 310°K across most of the experiment
area. Maximum surface wind speeds were located in southern Texas
and in a band across Oklahoma, central Missouri, soﬁthern Illinois, and
Indiana, into West Virginia and Pennsylvania.

The 500 mb chart shows the maximum values of mixing ratio extending
through the eastern U.S. from Louisiana to Pennsylvania. Maximum
values of potential temperature are also in this area. Maximum wind
speeds are in West Virginia, Pennsylvania, and Ohio.

Figure 2 showsvariable fields at 600 GMT, April 24, 1975. At the
surface, large gradients of mixing ratic and equivalent potential
temperature exist over Central Texas and Oklahoma and Kansas,with values
of w varying from 4 to 16 across Texas. Potential temperatures over the
area are 5° to 10°K lower than at the previous sounding time.

Wind speeds are also lower,with a local maximum at Topeka.
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At the upper level, the area of maximum w has moved to the east
and south. Potential temperature lines have moved southward, and the
maximum wind speeds are over the Mississippi River basin.

Figure 3 contains the surface map and 500 mb chart for 1200 GMT
April 24, 1975. The large surface gradients of w and Ge remain over
western Texas, with an intrusion of dry, potentially cool air into
northern Texas. Lines of potential temperature have moved further south
andwest. At 500 mb this cuoling is also present. The location of
maximum winds has changed little. The analysis of the area around
Monette, Missouri, may not be a medsure of synoptic conditions
because the sonde was released during a rainstorm.

Figure 4 shows the atmospheric conditions at 1500 GMT April 24, At
the surface the intrusion of warm, dry air is still over northern Texas.
Lines of potential temperature have moved northward in the eastern
gsection of the country. Increased wind speeds are also evident. There
is no feature at the 500 mb level corresponding to the high surface
gradients of Ge and w over Texas. Lines of A have moved north in the
East and South.

At the surface the potentially warm air has moved further into
Texas. At 1800, as shown in Figure 5, areas of high moisture have
moved slightly eastward.

At the 500 mb level, patterns are consistent with those of the last
flight. The area of maximum ()e has moved eastward from Indiana to
West Virginia. Figure 6 contains the surface maps and 500 mb charts for
2100 GMT April 24, 1975. A localized maximum of Oe and w is present at

the surface at Shreveport, Louisiana. Potentially warm air continues to



move eastward across Texas. At the 500 mb level the moisture maximum has
spread and is now centered over West Virginia and Kentucky. Figure 7
contains the surface map and 500 mb chart for 0000 GMT April 25, 1975.
The localize. maxima are no longer present in Louisiana at the surface.
At the £00 mb level the maximum of Oe has moved over Tennessee, Kentucky,
and surrounding areas. Figure 8 shows the surface map and 500 mb chart for
600 GMT, April 25, 1975. Strong gradients of equivalent potential temperature
and mixing ratio occur in Texas at the surface. Potential temperatures
are 5° to 10° K cooler over most of the experiment area than at the previous
sounding. At the 500 mb level an area of relatively moist air is centered
just west of the Mississippi River, and potentially cooler air has moved
into the northern states. Figure 9 shows the surface map and 500 mb chart
for 1200 GMT ’o>ril 25, 1975. The patterns have changed little at the
surface from the previous sounding. Potentially cooler air has moved into
Texas. At the 500 mb level the area of maximum mixing ratio has moved
eastward and the high velocity winds are centered over Middle Tennessee
and Northern Alabama.

A number of severe weather events of various types occurred during
the AVE experiment. These include tornadoes, damaging winds, hailstorms,
flash floodings, and funnel clouds. A complete description of the severe
events is given by Turner [1976]. For the purpose of this report a
severe event is defined to be a tornado that touches down, a wind with
speeds over 50 miles per hour, or a hailstorm with stones greater than
0.5 inches in diameter. A map of the locations and types of severe events
is given in Figure 10. The reported severe hail events are shown on
the north and west edges of the severe weather region and tornado and high

winds are shown in the center, south and eastern portion.
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IIT. The Thunderstorm Model

The airflow in a thunderstorm is important to the mechanics of
thunderstorm development. Connell (1973) has suggested that some
thunderstorms might contain a pair of contrarotating leeside vortices
based on aircraft measured winds near cloud base. The existence of these
vortices has been substantiated by the dual-doppler radar measured winds
obtained by Kropfli and Miller as shown in Figure 11. It has been
suggested that a thunderstorm might act to block the environmental winds
in much the same way that a solid cylinder would. However, it is known
that a thunderstorm does not completely approximate a solid cylinder
but entrains some environmental air. Using the experimental results
of studies of jets in crossflows by Jordinson (1956) and by McAllister (1968),
and the dual-doppler radar measurements of Kropfli and Miller (1973), Connell
(1976) has proposed that the interaction between a thunderstorm and its
environment might be analogous to the behavior of a jet in a crossflow.

In order to produce a blocking effect in the cloud layer environmental
winds, the inflowing updraft must be npposed in direction to some of the air flow
above the cloud base. Since the thunderstorm itself usually moves, it is
the relative updraft direction that must oppose the relative environmental
winds.

Thunderstorms usually develop in environments with strong wind shear;
and, in fact, the double vortex model requires some strongly sheared
environment. As the low-level updraft enters the clouds, it encounters
upper-level winds from an opposing direction. The intrusion of the
updraft into the upper level wind will produce a blocking effect and
environmental air will flow around it with some momentum mixing which

causes the updraft to bend downwind. Flow around the updraft core will

42



———— e
RO —
~—

o

produce a lee-side wake where contrarotating vortices develop. Figure 12
is a schematic of a double vortex thunderstorm. The intensity and
vertical extent of these vortices is in part dependent upon the extent
to which the cloud layer winds oppose the updraft inflow.
A review of the literature has revealed a thunderstorm model
developed by J. R. Eagleman (Eagleman, 1975) that is very similar to the one
just described. Eagleman had used his model to develop an index for
predicting the occurrences of tornadoes. This predictive scheme,
which will be described in the next chapter, was applied to the AVE

IV data, and results are given in Chapters V and VI.
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Figure 1ll. Three-dimensional velocity structure within a severe

thunderstorm measured by dual-doppler radar (from
Kropfli and Miller).
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IV. The Predictive Indices

The accurate forecasting of tornadoes is of importance to the
protection of life and property. At the present time forecasting techniques
are not accurate. Today a tornado will occur forty percent of the times
the National Severe Storms Forecasting Center issues a tornado forecast.
Furthermore, only thirty-five percent of tornadoes that do occur are
within the tornado watch area. The need for more accurate predictions
is evident.

A predictive index has been devised by J.R. Eagleman which incorporates
both atmospheric thermodynamics and environmental wind conditions hypothetically
leading to double-vortex thunderstorm formation. Darkow's Energy Index is
used as an indicator of the potential instability of the atmosphere. It
is combined with a Shear Index, which reflects the shear in the relative
winds between the surface-to-850 mb layer and the cloud layer, to produce
an Energy Shear Index. Each of these indices will be explained in the
remainder of this chapter. The Severe Weather Threat Index (SWEAT) and
the Surface Potential Index (SPOT), which were also calculated for the
AVE IV data for comparison with the Energy Shear Index, will also be
explained in this chapter.

1) The Energy Index (EI)

The total specific energy of a mass of air may be expressed as
E(T)= CpT + gZ + Lq + v2/2, the sum of specific enthaply, potential
energy, latent energy, and kinetic energy, where cp is the specific heat
of air at constant pressure, T the temperature, gZ the geopotential, L the

latent heat, q the specific humidity, and V the scalar velocity of the wind.
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Darkow (1968) points out that the kinetic energy term is usually two
orders of magnitude smaller than the other terms and may be neglected,

The errors in reported upper air humidity values allow
the additional approximations q = w and L = Lo’ where w is the mixing
ratio and Lo a constant latent heat of condensation. The total energy
or static energy is then expressed as E(T) = CpT = gZ + Low. The total
energy defined by this equation is conservative with respect to both
unsaturated and saturated adiabatic processes. Thus, the potential
convective instability of atmospheric layers is indicated by the amount
of decrease of total energy in the layers. Using the values of
cp!=1.00 Jg—lK-l,Lo ~2500 Jg-l, and g=980 cm sec_z yields E(T)=
T(K) + 9.8 x 10-3Z(m) + 2.5 w(g ky_l) which may be approximated as
E(T) = T(°K) + 2.5 w (gkg 1) + Z(m)/100.

A stability index, the Energy Index, whic!: reflects the contribution
to total atmospheric energy of both ascending potentially warm air and
descending potentially cold air is defined as the algebraic difference
between the total energy of the air at the 500 and 850 mb levels,

E(T)

expressed as EI = E(T) This difference is shown schematically

500~ 850"
in Figure 13. The 850 and 500 mb values are chosen as representative of the
low-level air and mid-tropospheric air entering the storm as dictated

by the routine availability of data at these levels,

Quantitative values of the Energy Index had been assigned to various
degrees of thunderstorm intensity. In the range of 0.0 to -1.0,
thunderstorms are possible but will not be severe. In the range of -1.0
to -2.0, isolated severe thunderstorm activity is possible, particularly

as a continuation of severe activity moving into the regions. For

Energy Index values less than =-2.0, severe thunderstorms and tornado
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activity are highly probable, providing an adequate triggering mechanism

to release the potential instability is present.

Shear Index

One triggering mechanism that is present in the environment of a
cloud is the vertical shear in the relative winds between the low levels
and the mid-troposphere. In this regard, Eagleman (1975) has developed
a Shear Index to reflect vertical changes in relative vector velocity.
Figure 14 shows the relationships between cloud motion, measured winds
relative to earth, and the winds measured relative to the
moving cloud. The mean environmental wind is calculated by finding
the vector mean of the 850, 700, 500. and 300 mb reported winds. These
are interpolated sc thaiL the relative velocity through each 50 mb layer
can be calculated.

In order to calculate relative velocities, storm speeds and
divrections must be known. For the calculation of the Shear Index,seven
storm speeds of 50, 55, 60, 65, 70, 75 and 80 percent of the mean
environment wind speed and 26 storm directions ranging from 60 degrees
to the left to 60 degrees to the right of the mean environmental wind
direction, incremented every 5°% were used. This produced 182 variations
of storm movement as shown in Figure 15.

Since the model requires blocking of the inflowing low level air
in the mid-level, layers 150 mb deep are examined to see if they oppose

the relative winds of the low level.

48



The surface-g,r, mb layer is used as the low Tevel inflow laver. Six
layers were chosen as the critical mid-level layers for the vccurence of
opposing component velocities; these were the 650-500 mb, the 400-250 mb,
the 550-400 mb, the 500-350 mb, the 450-300 mb, and the 400-250 mb layers.
The opposing components in the six mid-level layers were considered to
produce blocking if they were between 75 and 125 percent of the magnitude
of the surface-850 mb wind.

Thus the Shear Index (SI) for a trial storm and speed was defined
as the number of consecutive mid-level layers whose opposing components
were between 75 and 125 percent of the surface-850 mb wind speed. Therefore,
the Shear Index can vary from zero to six; a maximum Shear Index of 6
is shown in Figure 16. The Shear Index of a sounding was defined as the
largest SI for all 182 trials obtained for the 7 storm speeds and 26
directions. The direction of movement of an actual storm should correspond

to one of the calculated storm directions which yields the maximum SI.

The Energy Shear Index

The Shear Index measures only the atmospheric wind profile; the
proper thermodynamics must be present also for storm development.
Therefore, the Shear Index is combined with the Energy Index to produce
the Energy-Shear Index. To determine the best empirical combination of
the indices, the SI was graphed versus the EI for 59 soundings as shown
in Figure 17. Twenty-seven of these soundings were proximity soundings;
twelve were precedence soundings, and twenty were nonproximity soundings.
A proximity sounding was defined as 3 sounding within the warm air sector
and less than 120 miles from a coniirmed tornado touchdown, and within
two hours before the tornado or no more than one-half hour after the
first report of a tornado. A nonproximity sounding is for the same
time period but located over two hundred miles away from a tornado
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occurrence. Precedence soundings are those taker in the warm air ahead
of the cold front but removed from it in cither time or distance.

A line can be drawn that separates the proximity and precedence
sounding from the nonproximity soundings. The equation of this line is
EI = 1/2 SI-2 or 2EI -SI + 4= 0. The Energy Shear Index can thus be
calculated from the equation ESI = 4-SI + 2EI. If the ESI is negative
and a cold front is; nearby, tornadoes are predicted; if it is positive,
tornadoes are not indicated. For a more detailed description of the

Shear Index and the Energy-~Shear Index,see Eagleman (1975).

Sweat and Spot Indices

As a basis of a comparison of the accuracy of the Energy-Shear
Index, two currently used indices, the Severe Weather Threat Index
(SWEAT) and the Surface Potential Index (SPOT) were calculated. These
indices are used in conjunction to produce short-term (three to six hour)
depictions of areas with high potential for severe storm development or
occurrence. The soft SWEAT was calculated in this study since parameters
from AFGWC Fine Mesh and Boundary Layer Models were not available.

The Sweat Index is computed using the equation SWEAT = 12 te+ 20 (T-49)

+ ZWe + W + 125 £/2) where

500
t,= low level dew point in "C, the level used is 850 mb
in the soft SWEAT and 900 meters in the BLM
computations.
T = Total totals (1=850 mb temperature plus 850
mb dew point temperature minus twice the 500 mb
temperature, all °C); for complete details on this

stability index see Miller (1972).
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we= low lcvel wind speed in knots; the level nsed is once
again either 850 mb or 900 meters.
w500= 500 mb wind speed in knots.

f(a) = a step function of the veering angle we to wSOO
See Figure 18a for a plot of this function.

This term is set to zero if both we and W are not

500

equal to o greater than 15 knots. The term is not
computed unless the 850 mb wind direction is within the
range 130° to 250° and the 500 mb wind direction is
within the range 210° to 310°.

All negative terms are set to zero.

The SPOT index is computed from the equation SPO1 = {t-60) + (td—Sb)

+ 100(30.00 - p) + f(v) where

t = surface temperature in °F.

ty= surface dew point in °F.

P = altimeter setting in inches.

f(v)= wind speed term which is determined from the table showmn

in Figure 18b.

Negative values are allowed to occur. The altimeter term is reduced by
50 percent when temperatures are less than 50°F and altimeter settings are
below 29.50 inches. Regions where high values of the index lie in close

proximity to very low values are suspect areas.
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V. Applications of Indices to AVE IV Data

A computer program was obtained from Dr. Eagleman for computing the
Energy Index, the Shear Index, and the Energy-Shear Index. The input
format parameters were changed to read the AVE IV data, and the section
of the program which determines the atmospheric variables at 50 mb intervals
by linear interpolation was removed since data at these intervals are
directly available from the AVE IV data. The program as received did
not execute properly on the IBM 360. For certain angles between the
assumed storm direction and the measured winds, division by zero was
produced. Also the accumulation of computer-generated round-off errors
sometimes produced values of the sine or cosine of an angle whose
absolute value was greater than one. After these problems were climinated,
a subrhutine was added to calculate the SWEAT and SPOT indices, and the
program was run with the AVE IV data from 29 stations at all nine times.
Figures 19 through 54 show the results of these computations. The
shaded areas on the maps of Energy Index are those areas in which EI
has a value more negative than -2 and severe thunderstorms and tornadoes
are probable. The weather types associated with other values of EI have
been explained in Chapter IV. Shaded areas on the ESI maps indicate those
regions with ESI values less than zero. Secvere event locations and types
are indicated. The time of the sounding was between two hours before
and one hour after any severe events marked at a sounding time.

The following comments summarize the tests using AVE IV data:
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A summary of the number of occurrences of each type of severe weather
is given in Table 1, along with the number that was correctly

predicted by each index. The sweat and spot index predictions are not

included because it was felt that the criteria for both are not
sufficiently definitive to permit an objective prediction. As we gain
experience with their use we will better trust our subjective use of

these indices and may use them for comparison.



Table 1
Events Reported Events Correctly Predicted by
Type Number El ESI
Hail 4 4 4
Tornadoes 9 4 6
Wind 5 4 3
TOTAL 18 12 13
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VI. Summary of Results

A graph of the EI's computed in this study versus the
SI's is shown in Figure 55. While nine of the twelve
proximity soundings and all but one of the precedence soundings fall below
the line EI =0.5 SI-2, this line does not uniquely separate these
soundings from the nonproximity soundings as it did for the soundings
studied by Eagleman. (See Figure 17, Chapter IV, for comparison,) A linear
relation between an ESI and SI and EI is not clearly indicated.
However, the tests of the ESI. computed on this basis do show that the
ESI so computed does improve the forecast of severe wind events due to
thunderstorms (such as tornado and linear winds). It is slightly better
than just the energy index which has no windshear component. It also
is better than the SWEAT which does include an average wind shearrelated factor.
The results with the small sample from AVE IV are not as striking as

those shown by Eagleman. (See Chapter IV Reference, Eagleman, et al. 1975.)

VII. Conclusions and Recommendations

The incorporation of vertical shear uf horizontal environmental wind
(1) in smaller layers (~200 mb thick) and (2) in a manner consistent with
a double vortex model of a thunderstorm does produce slightly improved
prediction of/or positive correlaticn with severity of thunderstorm winds
and velocity of thunderstorm motion. It is still true that many
thunderstorm severe events and velocities of movement are not predicted
by this or any current method and the false alarm rate is high.

The method of Eagleman requires making a large number of guesses
of the direction and magnitude of the motion of the predicted storm.

Further, it does not prevent prediction of several directions of motion
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at the same time. Finally,the choices of positions of significance
for vortices and the thickness of layers for computing wind shear are
neither as refined nor as physically based as now seems desirable.

It is recommended that steps be taken to improve physical insight
into the mechanisms set into operation by the interaction between the
thunderstorm and the sheared environment. However, even without the
detailed dnderstanding of these processes it is possible to test an
improved Shear Index. Several suggestions follow:

(1) Use thinner layers of atmosphere for computing shears.

(2) Reduce the amount of guessing of storm vector velocity which

is required in the present method.

(3) Improve the form of the energy shear index relation.

(4) Eliminate cloud zones of probable irrelevance from the shear

index calculation scheme.

(5) Utilize more field experiment data both for developing better

correlations among prediction parameters and for testing the

predictive schemes.
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Appendix A

1. A printout of the computer printout is attached as exhibit A-1.

2. Program Checkout.

To insurz that the Energy-Shear program was meking the desired
calculations for the shear index correctly, the program was run with
the data from Charleston, South Carolina,at 2100 GMT on April 24, 1975.
An assumed storm speed and direction of 507 of the cloud layer average
windspeed and 10 degrees to the left of the average wind were chosen
for a test calculation. These parameters gave a computed storm velocity
of 5.45 meters sec-1 from 274.63 degrees. The shear index was 5 with
surface to 850 mb average winds of 8.10 meter sec”1 from 179.97 degrees
and a 550 to 300 mb average wind of 9.92 meters sec:-1 from 315.47
degrees.

Instead of following the computer program step by step, vectors
were used to calculate the relative mean wind velocities for each 150 mb
layers and the component of these velocities opposed to the surface-~850 mb
mean velocity,

The components of the cloud layer average wind were calculated by
finding the average of the u and v wind components at the 850,700, 500,
and 300 mb levels as given in Fucik and Turner (1975). The average winds
for each 150 mb layer were also found using the published u and v values.
Table 1 gives the components of the mean wind and the average wind

through each layer, and the 550-300 mb average wind.

1
- - -2 %
The mean cloud layer wind was calculated from Vcl- (uci + vcl) and
v —
the direction from 6 = Arctan (ﬁﬁlho. This yielded Vcl- 10.8783 and
cl

0 = -14.643. It must be remembered that this 6 is the angle in

RS N
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the usual mathematical coordinate system and must be converted to the
meteorological system.

Remembering that the assumed storm speed and direction correspond
to 50% of the cloud layer average speed and move 10 degrees to the
left, the assumed sto;m moves at 5.44 meters sec"l from 274.64 degrees.
This velocity was also resolved into u and v components to facilitate

calculation of the relative mean wind in each layer. Relative velocities

+> > ->
were calculated using the equation VL-VS = VR' The components of the

relative wind are given by Table 2.

The component of the relative wind in the upper layers which directly

opposed the surface-850 mb relative wind was then found by
vV

Vu-B= XEV;:—E . This component is also given in Table 2.

The magnitude and direction of the surface to 850 mb layer relative
mean wind were calculated from the components by the method described
earlier for the cloud layer average wind. The resultant relative wind
was 8.1050 meter sec-l from 182.04 degrees.

Since the model assumes that the component of the relative mean wind
velocity of an upper layer that directly opposes the surface-850 mb
relative wind must be between 75 and 125% of the magnitude of that wind
in order to produce blocking, the value of v“__B should be between
6.075 and 10.125 1f the layer is to have a blocking effect. From Table 2
five consecutive layers have values of vu-B within this range; therefore
the shear index is 5. Table 3 gives a summary of the values computed from
the IBM 360 and those calculated using vectors and the HP-65 calculator.

Discrepancies between these values are probably due to sounding differences

in the two machines and are well within the accuracies of the data.
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Exhibit A-1. The Computer Program

'
s

?.—-. - — — J e s . e - R O
5
i
1
i

LT - 9JC8 b TIMEsLsPAGES299 -~ : . -

; e -m € THIS—BROGRAM CALCULATES THE ENEXGY=SHEAR- INDEX FI0M RAWINSUNDE-DATA - - - - == +om= = o= ==e == - -
¢ |

} 4

 I— —C - - - . - .

§

DIVENSICON DTEPU3) oDATEIS 1y PRESSII)I oGP=TIII o TEMDII10ET(2)9aS101)

D1E £ 10N wWD(4L)e SIRUIDI60200)e SPTAICIA0200) eRRSL4U) 0D 4v) .
DIMENSICN CwSiallev§525(692070) s ¥ED251£927019 ZEv25(642C0) - Baa T - T oot T
DIMENSTON SHAS25(692001 oSRuD25(602..198525158024195025160200)

DIVEXNSION ISAVE(6)

i
H
i
t

|

f
PPN~

'

]

R INTEGER HOUR . . - . . . . . ‘
<
1 7 OATA ALEFT/GHLEFT/
e 8 DATA RIGHT/4HRGHT/. . . - - ——— e s PN - . Ce e e e - .
-
9 COMON TEVPy DTEMP, WDe dSe HMOURy NDAYs PRESSe GPnT
— 12 CowvDr, ISTA . . .- .
< READ IN A DATA SET
<
JURS § S 100 READ (541102) 1STAs DATE . e emm e n o e e .- s e e m e e i mme e e . e e
12 IF (ISTA +ECs 999991 §T0P
13 REAS (54120060 GPHT(L)e PIESS (1)g TEMP (1) DYEVP(L1Ye WDI(L 1} WS¢
- . 1 11 440URSNDAY .- . . e -
16 DO 108 LOPLa 247 .
18 READ 15+1106) ®™ (LOP1)e WSILOPYY
= 16... 109 CONTINJSE - . - . e e et mm s i e c————— e o i = e mees
17 READ !841104) OPwTI2)e PRESS (210 TEVP (209 DTEYPI2)y wDIO ) 4§ 5
1 8
- 18 . €2 110 L0P2s 9e2) - .. - - = .. . - - tee e — .- e e e
2 READ (5431060 D (LOP2)y NSILOP2 -
20 110 CONTINUF .
- 2 .. READ (5031386) GPHTIB)e PRESS (309 TEMR ()9 DTEMOII) s WOLZ2) 0 W8I~ —ormvm ~mmecemmiomcee msmroe e & oo e mmm o e
122 .
22 DS 115 LC93e 2344}
. 23 READ (5411061 AN (LOPYIe WEILIPD) - - . e e = e - e e et et e e e e —
26 11%  CUNTINUE
23 1107 FOIVAT (1%420X05A4)
. 26 - 1106 FORVAT (2F7410378,14F%1430Xe180100 .- cm e S T -

27 1196 FOIVAT {28KeF6heleFY,e))
2 1% DATA 1S MISSINGe PRINT MESSAGE

28 1F t G9MT(2) o"3e 7949 oCRe OPnTII) oE3s §9e9) GO T0 299 ---
29 1P { TEMP{2) «E0s 5969 «0% TEMDIY) oEG, 9549) GO TO 299
- = 30 - IF L OTEMPUI?) oEQe 999 o0RDITFUPLY! +EJe 3948} GO TO 258
4
c..ll............'.'.ll.i..c..v-.' ITYLNINERNCRENOPRG . SR OBIRORNETAYLRPDVIINEES
4
g CALCULATE THE ENERQY INDEX . -
3} 00 240 18243 )
1 TEMSA o DIFHD (1) 273,16 - -
N TEVES & TIVP 11) 273,18 »
" 1F (TIMAA oLTe 277160 GO 10 222
3% EXP 8 (1742693082 il abam?T3ele) )/ (TENVACIBb)
3 %0 12 232 2
3 222 EXD ® (O MTLAGAN(TEVIA2T7Y,436)), ITEMPAT68)
b L] 293 F & 84l0TRN() 130 A0 XP)
38 AV IRAA x 16D24%E1/IORESSELIeE) ,'
L1 Jeje}
r
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L st W RSN TIETR T RIETRTIRG LR i

e e iy S 14 R <40 10

bl
42
3
b
5
b

. &7 -

]
&9
50
. 81 --
52
L} ]
. [ Y.
%%
1]
L1
9
6C -
6l
62
83
{13
(1]
66 -
87
4e
'y .
70
n
72..
”
™
7%
7%
"
T
”
LL]

o e AP

L
L} )

L. 8T ..

o peEn neger -

ET(JI! 8 2240 (TEVPA +2,50AVIXRAGPHT(1)/1030.)
CONTINVE
Els ETUI=ET(L)
Gn 10 360 - - cot
299 WRITE (641012) DATEe ISTA
1012 FORMAT {42HTHE ENERGY INDEX CAN\OT BE CALCULATEO FOR '5A501K0151
- --6G0 YO 120
¢ .
(oo.nooooooooooo.ooo.oonnconocoooonoooonuo'ooooo¢boaoono.o...lnoo-n.oo.

< CALCULATE THE MEAN YIND VELOCITY OF THE CLCUD LAYERQ
¢

249

300
1122

WRITE (641122) DATEs 18TA
FORMATUIMLw//7/03TXo5A0 0 X0150L0Ke]) BHSHEAR !\DEl Vi 400e/7)
1l 0
IFOUR ® 0 ~ - - -- --
DO 204 181920
Ivel
IF (1 oNEe 1) (Ms201=Q " . oo
1F (WS(INM)IGNEe 9949) GO TO 30&

1Cls ICIel
e - IF (IMeEG.MN oORs JMaEQela 0% IVe€Qa22 +ORe-I™eZ2432) GO TC- 992 — - - — =" ©
GO T0 304
302 IFOUR s [FOURe]
304 CONTINUE - . e e - - - SN - POV U
394 N = 20=I(C1
XWIND =2C,
-YWIND & Do- - — —--- -- e - - .= s = T
00 312 Jsl,e20
JMeJ
- IF (JehFs 1) JM220)2 - e e e eee e e e e -
1F (wSio%) JEQe 9549) GO 10 ,lz
IF (UMeF Ul #URS J“c&bolh oOite vrecQed2 sURe J=5eEGe28H 5D TC 313
60 10 212 - e mt o mavmiin = timie e . amw e s mmm me =
310 RADRS s l3(J“'/5702"
AWIND 8 XnIND * wSLJIM)INCOSIRADNSY
YWIND 8 YWIND ¢ wSiJMIOSINIRADNS) - - .- - el .- - -
312 CONTINUF
323 AVIY 3 XAIND/(Le=FLOATLIFOUR))
AVYN & YuIND/(oomPLOATLIFOURNY - - ==« - -= <= === m—— e

TMaSs SORT (AVXWEE2 ¢AVYW®#2)
DD s AVYW/AVRW
TVAD = ATANIDDI®87,206 s e - b - : o
IFLAVINGGESLDe) GO TO 350
TVwD s T¥,.D <140,
15 LTVWD 4LTs Dea) TWWD o TUaDeI00s . T o o
1F t TVAD o376 3600} TMWD » THaAN=360,
DO Y63 Valeh
1SAVELY) 8]
CONTINUE
INDSHR s O
DO 699 11lls 1,2
N 689 X v 19bleY
D3 £99 L o 143109

40
36%

(.............I....0.0I.......'....ll‘.i....ll'.".OOQC [ XA 22T NRIE Y]

<

€ CALCULATE RELATIVE #IND VELOCITIES BASFD UN DEVIATIONS
C OF STORM DINECTIUNS Fed% THE MEAN alND VELOCLTY

<
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g e

i H

" {HUNPRS SQeL=} ‘ ’ ’

91 ICEVIT & k=] o

92 $S = TVWS OFLOAT(50eL=11/100¢

9% —- -~ 1F (1114E2e1) DIR= RIGHT T e ——— e eme e e e e i

96 IF (111e€Se 2) NIRw ALEFY .

9 1F | DIReEDe ALFFT) IDEVITe lDEv"d :

9% - -- IF (111eEQe2) GO TO 401 R e e s - T e s e = -

97 SDs TVWN +FLCAT(K)=], ®

[]] GO 10 402 . o

99 - 401 SDe TMWD=FLOAT(K)ed, i e e e - T .
10 N2 DO 430 LLe),2C o
101 LY = L .
102 .- IF (LLeNEolibL 4020 L= - R e em e mm L el cee e e

103 GAVVA mSDenD(LLY) P
106 FADGAR GAMMA/ST,298

105 . AWSILLM) & SOITINSILLM)®9245800222,0045{LLYIPSSOCOSIRADGAT) - ~ - hanked e n e e s e . T
106 SINSS & (SSRSINIRADGA) ) /RASELLYY o
107 NSIN =)

108 IF (SINSSeLTe0e0) NSIN®] - - R o= - Tt o

109 1F (ARSISINSSIeGEe 09999999 .A\D. ABS(SX\SSI.L ¢1e052¢C)) 55'\55'1.0 -
13 IF (1SINSS4MiTele) GO TN 1224

- - IR (NSIN oEQel oANDs SINSS oF2¢ 140) SINSS w =340 - - - - T T e T e s
112 IF (11eCmABS(SINSS)®624) oGTe 0ol GO TO 4CO ®
113 AULTE(895302) Il aKolobl™eSINSSeLO8SS

1l C05558240 - - - - —— e e -t e

11% GO T0 &1¢C PY
116 40% COS55 a82RT(1e0= ABSISINSS)IEn2,9)

117 5302 FORVAT (4l6e2Elkeés) T s mm s s - s e mme e - e me s e et e e o - -

118 ©l3 'F (C0SSS JLE. #202001) GO TO 615 ®
119 TANSS® SINSS/COSSS

123 - RETA = ATANITANSS)®57,29% - - . - - -

12! w2 T2 W20 -
122 1% nRJTE (6453C2) l“o(oLoLL"oSlVi&o(QSSS :

123 - 17 (SINSS = 0ed) wlGeblbesl? --. — e em—— - - e e cerr et e e e ;o m—— ———
126 418 BETA s 270, -
129 GO TO 420
. 126 417 BETA = 9D, - - - .- -

127 (Y 5] AWDILLM) ».D (LLMI=BETA -
128 IF (RWDILLVIeLTeOs} RWDILLVI® REDILLMI®INO0,

129 _ . - JF (RWDILLMIeGTe380e) AWDILLMIG RaDILLMI®IGDe - - - --- e e o SRR - -

130 432 CONTINUE -
13 ID} » 3

132 DO 44) e 1,8

133 MMV -
1% IF 1°ehFo 1) MMeZeve) .

it ¥ & T O LS \Ee 39,9 GO 1D &80

1% 1C! & I21e) -
137 669 CONTINUVE

1 XSUM 8 Co

130 YSUM 8 0, -
160 NN = 5=1D}

16l 0J 452 Ile}es

14? 1ivary -
16} IF U 11a'iCall (1My 201e?

lad IF  wSCIIMIoFGQe S949) 30 10 682

148 WWD & RaDIIIVII574298 L
LYY KSUVs REIveung (P IVIeCDS (14D}

1s? YEUV & YRUVeNwS L] IM) @SINIRRND) c .
168 1L} SNTINVE -

[
[
L[]
LY .

104




149
150
- 18}
192
193
--186
198
186
1%
198
159
160
[ 1))
162
183
166
18%

107
160
108
170
23
2
7
178
178
176
177
--378
179
180
18l
182
i

} VT

199
186
17
jen
189
== 198
19t
192
193
1%
1%

10°
¢ 1e
19
M0
1 el
232

20

P e

c..l...............Q..O..OQ.Q’Q.Q'..".’............Il.'.........l.....

[4
€ CALCULATE LAYER AVFIGES
c -

AVXSJUM = XSUY/FLOATINN)
AVYSUY ® YSUM/ELOAT(NN)

AVRRS » SCRTI AVRSUMEE24AVYSUMBRRY -~ —~:-— == oo oo

D » AVYSUv/AVXSUY
Avaed s ATALIDI 574296

IF tAYRSUMGGE, T4} GO TO %01 - T T m T

AVRYD & AVRWD#180.
841 IF { AVRAD LLTe Do) AVRED o AJT4D+362
1R (AVAAD «GTe 300¢) AVAWD & AVRWD=36040 -
CAD & AVRWD «180,
18 1 CaieGTe 36041 QWD ® CH»"GO.

D2 370 XKks 1693892 - e T

KKJ #0
Xw 8,
YRu 8 Q¢ -— -
KK] = KK
KK eKK
[ DO 920 Kxis XN]eCKKo2 e e e
I8 twSIKKL)oF5e9%:9) 30 10 9‘0
RRAND SRADIKKLI/S57e208
Al 8 KRaeRaS(KKL)I®COS (RRAMD) - .~ -
YR & Vx ORaSIKKLDOSl\(lRRaD)
GO TO %20
510 KLJs KKJel - cme s - Sreeme e e
$20 CONTINUE
828 JF (KKJeEQes) G0 TO 950
RAVRX ®& Xdw/lee="LCATIKKJ})
YAYI, ¢ V?w['ﬁ,-ltp.'l'tJ)O
AAVRAS 8 30<TiaAvRucsegs vYAVRL®®Q)
€s YAVARW/XAViS - - - wm e e cmiee
RAVAND s ATANIE)I®37,296
1% 1 XAVRZ,5Ee0s) GO TO 530
R XAVUsD & XAVR¥D+] 80, .
830 IF (XAViaDelTeQe) XAVRAD @ XAVAND+360.
1F | XAVRADeGTe 360e} XAVRAD » xavinb-sto.

1F (SDEG1e37e300) GO 1O 560

CCEC2 = CDEC) + 90.

1F (CDEG7eLTeDe) GO TS 9560 -
549 CDLG = COr01/57.296

CwSikK) sXA/aSPIO8 (COEG)

80 70 870 : -

889  CASIKK) wal,
80 T0 570
SAD  XAVAND o XAVRWD ¢ 360¢ . b
COE3l o NAVRWD=CaD
XAVIAD & XAVINI=3af,
I8 ICNPEGLeLTe 9% ) GO T $40
Cx0 & Cad +¥nde
CNEGL = CuD «2AVIND
Cxs @ Jal=3bde
1P 1COTGY oLTe 8Ja) GD 70 %60
Cws (KL)s =),
$70  CONTINGE
Y410 83,
AMIC en,
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B POOR OVOLLILY

—- CNEGQ] s (CalemXavawy) mee o me =
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228
229
230
231
t2 2]

233 ..

2%
238
236
t3 34
230
239
2689
261
262
263
260

69

266
787
268
29
2%0

"2
t1 3]
2%
2%
2%
2%
2%
2%

JJJJ%0
00 987 JJJe20e3002
IF (WSLJLJ) oEDe 994,9) GO 10 878
RERRD » AWDIJISL /974298 St e e e e — Cee -
XVID = XVID *RW5(JIJIPCOS (RRRAD)
Y¥ID e Y410 ORASCJJJlOSINIRRluDD
60 to ’.o . - . - e e .s P
878 ENENLNEFETY)
599  CONTIAUE

I1F (JJJJe€0s 6) GO TO 590 - - - - wommmmeme e el e

XAVVID 8 X¥10/160=FLOAT NI )
YAVVID ® tvID/(6ewFLIATIIIII) )
AYMEPD ® SIRTIXRAVALID #0024 YayMiDee2) - - -
G ® YAVMID/XAVLD
AVMDIR » ATAN(D)187,298
18 (XAVVIDLGELN, ) GO TO 8A9 T e crme— o o - -
AVMDIR w AYVDIR 180,

588 IF { AVMDIR oLTe00) AVVDIR » AVVDIR +360.
IF ( AUVDIA o4 Te 360e! AVMDIR o AVED[R=360e
€Y TC &0

8§8) AVVSPD & e},
AVMDIA & e}, . . . J—

4

(000000000000t ANt tRRNIRERIQI PR LIINGIN G 20000000000 2800080000000 00000

(4
C CALCULATE SHEAR JNNDEY
<

6n0 JC25%C o O . - . - - - - - e e -
03 A1l 14K s 1842002
IF (CWStIJK) oLTe D¢) GO TO 611
DIFF a CaS(lJ‘l.lVﬂ‘s -- . --
IEOIQIFT LCTe 240 35 35 870
(391 CUNTINUE
DO Al% IRy = 224922 s - - —— i = omrC e - RS
IF (CuS (1rJ) oGTe D4} 60 ro 620
81%  COATINUE
GO 10 670 . - -
829 ma Ix)
F=l,
jncasc s o - e -~ -
D2 66% JJxe "l’lbz
IF 1In8 (JU%) +LTeDe) GO 10 029
SIFF 2 CaStJJK) =AVIXS
ARCY? = J2%0AV48
1F (ARSIDIPFI LE. ASS2) GU TO 639 -
A% " F e 0,
40 7O 68l
OV IF | F JtQe 04! 2D 70 842
€2%¢C 8 Q250 o} - -
30 10 6%
64C 1C25C )
652 JF ¢ JCI%C oGTe IAL2OC) IXCy3S o JC2%C
LI )
33 10 688
AAS CONY INUE
1F 1 1XCP9C oGTe INDSHE) IMDSHY w IAC28C
1P 1 1A38C of e D) GY TO B77
GS TO ARp
870 17 {101e830 1 oANYe KalUsl oANDe Lofual? GO 10 690
69 1C 498
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260
251
262
263
266
268

287
F{ 1]
20e
FRZ]
271
am
an
2%
P21}
278
27
278
273
0

- 28}
22
283

2”6
285
206
217
HLL]

200

e 390

29
t 3N

_.am

)%

29
29¢
b1 0

292
299
320
A1)
302
303

0

6080 IZER0 e 4
WMo 1SV EIXC250)
¥§825 . 1xC25Ce7v) ® lnUNPR
¥5079 (1xC25Ce/v) @ IDEVIY i - . s -
DFv2’, (1xC25CevM) » DIR
$a529 (IXC25Co¥M) = AVRWS
e SRWD2% (1nC25CevM) = AVRND .- i T : o T -
$S825(1xC?9Cov) & §§ '
§22% (12C29Cy21) =SD
e OIRVIN (IxC23Co¥¥) s AVMDIR - oot - t o T STt T
SIZVIDILIXC25Ce %) = AVVSPD
ISAVELIXI29C)H o [SAVELEIRER5C) o)
GO 710 699
69 12ERO 0

ISEVES s ImMUNPR

18AvED

10€viY

L]
SAVEDV s CIR
SAVEANS = AVRWNS
SAVEWD & AvawD
SAVES 8§
SAVEDe SO
SAVEVD s AVVMDIR .- - R - - - - e
SAvEAS = AVMSPD
899 CONTINVE

c'...........l..’....l0....‘.......'. PEINCRINSODPOOIRBOGABIINNVOGDEONRD

< .
< CALCULATE ENERGY=SHEAR TNDEX se ==

<

€8] = o =FLIAT [INDSHR) & 2, oE]

17 LI2ERJ4ES.C) GO YO 920 - - s - - -

N 979 | elea

17t 18avEtsi1eEQe 3D Gu TO P10

-— - wwirs 1SAVE (])e) i et cvmmee e e n semeve - - - - ———
4
¢ OUTAUT QFsuLTS
¢ - .- -
4

wALTE (6e1110) 1

- 1110 FORMAT (/70998 e8amTME FOLLOWING STOAM SPEEDS AND DIRECTIONS 3AVE A
1SHEAA INDEX CF o) le//)

WOITE (6eill2)

FORVAT (28R STORV  SPEED' e2Xe)NSTORM DIRECTIONIINGIMDEVIRASY —
1 1MSUITeRST AVERAGE o AR 5m88330C AVERASLE

CALTE tbellle) (VSS2305e eS80 0 ) oS08 el 083200 0 e0EVRY
- T30 ) aSRWSEZS 1T o) oS9wNE91 0 eSOOVIDtLa ) oDt uviDt o d) e o))

1112

lle EOQ AT (28N elYalneF e 0wm " P503Rel 2000 Do e~ EGIINIAS IR,
1P 820kt 3ol Not8ad0km DLGOINGFBelobm “PSe RoFbe2ems NI
30 O K20
a1, ARITE (61116} 1 '

11¢ ELRUAY (//70dlne ¥ PHERE WEAF ND STOU4 SPEZEDS ANY CIUICTIO S THAY
LGAVE A SHF AR JNRER OFV,)L0
29 LoATINUT
Lo 10 oy
923 ARLTF (eeddlM)
SIIA FOYVAT (77064 Ne38HTHIS SAUNDIND WAD A SHEATR I\DIX OF Qe//)
wi1TP 1hellt)
WYL thellle) 1SAVESeSAVISelSAVENSSAVED eSAVRUVeSAVEANSsSAVEWD e
1 SAVEMD s SAVEMS
699 wRITC 16031200 FlelNDOWR,ES]

LA 107

- e

I TUTR

[P




i e o

313

316
317
38
318

-320

321
122
373
326
22¢
126
27

328
329
330
331
332

'

134
333
336
"

33
I
38
%l
362
143
b LYY

“ 1120

1134
1212
12%
122
1126

--112%

1y
1136
1132

1229
11a2

1274
6229

- 1225

)

Aannnnnnnnannnhnnn

<

FORMAT (/747X eSHEL®  oF6420TH9 ST = 911¢12Me AND ESI @ oFS502/7)
CaLL PPOEX(TT S EAT 95257 eERRORMYISSY

1f (FRCR.EGe%e #ANDe *1554F70) 30 T35 1220

IF (FPR0R43%004) wRITEIG011249 TT19SwEAY - s e s - .
FOIMAT (174s°'TTI = *4€100l9 *SKEAT & *4F10.1) [ 'm
1F (ERRCR oFQe 1s) WRATE (601126

1» (ERTR oE%e 20) WRITE (601128) - e e e e e s . - .
IF (FRRZR oEGe 3e) WRITE (£01139) ,
VAT (1TXe'SIZAT CANNDT 3T CALCULATED NMISSING TEWPt/) b
FORMAT ([17XKe'SwEAT CANNOT 8F CALCULATED MISSING WS 4/) — = ¢ ~ormsmsmmome—osoos ormscmimmccmmomso s o memn e -1
FOW#AT (17440S4SAT CANNOT BE CALCULATED NMISSING 43 /) U
I€ (MISSeECHCIA%ITE (641136) SPCT

SUWVAT (lhxe ' SPOT & 14715410 - - - - . s - - ———— - -
IF (VISS oZ0e1 ) aRITE(541132)

FIR*AT (17X *SPCT CANNGT 22 CALCULATEC YISSING DATAY/)
GG TO 1225- - - - - : |
aRITE 16411401 TTI9542AT 45POT
FOUZAT (l4xe'TT] & "4F104ly 'SWEAT = *4FiCale 'AND SPOT a ¢,F1041)
GS TS 125 - - - -
WRITE (6062200 TT1oRel oL Mo T nDeTHNSeSINSS
FOIVAT (41843015470
GS TC 100 - R S T e il Tt s

i
END

SURROUTINE INDEX(TTI4S5.EATSPOTERICRINISS)
DIVENSION T1a)e TDU21y aKIM)

COMMEN TEMP(3) oDTEYPII) 94D (L1 ) oWSL&1) sHDURY MDAV, @ 13004 -~ 99 e imem memcm s s m——— - -
209MC\ ISTA

N3 {STA

THIS PRCIRAY CALLULATES THE SOFT SaEAT AAD SPOT INDICES = s e m.nes - s

1

TO(1) = SURFACE NEvPOINT F

TRI2D & PGINE 4I. POINT C
T3(3) #5004k DF4 SOINT € -  ~mmeeee - - et e e mmm e i im rm—— e s e s mt e oo

Tty = SURFACE TEVPERATURE F
T(2) » 450 2 TEVIERATURE C
T(31 2 500v] TEVPERATURE (€ - . . - . .-

Wil s SURFACE wlsD SPEED [N KNOTS

#12) = SO YR NIND SFEED

Wi3) = SLOMA WIND SPEED - = e eemeean . [ cim- .

’ i .
wO(l) & SUTTACE ~IND DIRECTION .
#D(2: w 883 wR AInS QIAECTION e e s .- —— . .

w3} «57C va ,IND DIRECTION

VA = WJIND vEFPING ANGLE 650 TO 50C v8

Trie TOTAL TOTALS INDEX
ASIN ALTIVFTER SFTYTING IN INCES o
QEFINT COFm(Per\)#Ar/T ()

COFa (1213500 0,16020)90,50653/725He2
RAs 143/Js 180206

FACT® 29,921/101%.2%

SRR sla

¥18S a0

CONVERY TO BICOER UNITS

I€ € YTVl of 209909 200 TEAR(II,EN49949) GO TV 16Y .

IF (OT7N0(2 0% 40PFe% ouTe DTEMPII)4EY  Ye9) GO TD 189
IF U aStr1ebCy B640 403auStl2)etilese8) SO TC lew

IF U900 480¢ 76 007 #lde al(81eCCe%3e9) GL TO 187

IF U wWhi221efQe3U94C 4000 WNI22)a%Ce9%e9! GO T0 167
Telle TEvD{1)e]l 48 +3240

T(2)a TEVPL2)
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365
366
34°
Jon
369
350
351

352

3%3

3%

3588
3%6
357
3ss
359
342
361

367 .

383
p 113

- 365

366
367
360
369
370
n
172
372
3%

379
375
1?
378
379
kLI
LD

38
383
L LY
385
IRG
n?
e
349
3130
m
392
N
394
198
196
397

Tt3)e TEM2LY)
vCllle wSI11#1.946254

el g e

LCl2) * WS B)1®],94254
we{2) & x5(22191,9425¢ i
TO(1) = JTEVF(11e1.%¢ 32,0

120218 DIEVO(2)
- T0(31s DIEMP(3} —-
< CALCULATE TT]

TTis T(2) «TD(2) =2.007(3)

s SR

g

s s

C NO NEGATIVE TERVS O7CUR IN SWEAT FORYMULA — -
1F (TT] oLTe ©942) TT1sa9.0
18 (TD{2) oLYe Ced) TO(2)s 540
C CALSULATE SGFT SaEAT -
€ 1F E1TPER AK(2) OR «¢i3) LESS THAN 159 FVAag

I1F (L.€(21aLTel%el) o2

IF ({wD08) L7 130,01
18 ((AD(22)elTe 21000

IWK13)1elTel5601IFVARS 4O
¢O% (D2 1,574 2904037 GC TO 150 - CTT T m
eDRe 1aZ127'4GTe 312401160 TO 15C

«VA & AT(221= ADLE)

IF { wvA oLTe 1326Q) FVA & 42606

IF { AVA oLTe 1404001 FVA = 442

IF { AVA oLTe 12743) FVA & L044¢E8

IF ( aVA oLTe 110603} FVA ® 45511 -+ -——---"
JF € AVA oLTe 10760) FVA 8 08394 -
1€ { VA 4LTe 9249) FVA =& 49404

IF { WVA oLTe 30ed) FVA 310 ---

IF { SVA oLTe 7247 FVYA 2 (2604

IF { VA oLTe 62401 FVA = 46804

I1F ( WVA oLTe 570) FVA & (4815 -~ ——-
IF { wVA oLTe &DeD) FVA # 42340

1F ( #VA oLTe Cel) FVA = 40957

1F  AVA oLTe 20601 FVA = 40532

IF { “VA oLTe 1242} FVA = 49

G 10 18D

180 FvasDed - .- . - . - — .-
€ IALTULATE SWFAT
160 SVFATS  1240#TD(2) & 2020(TT]1=45.d)
30 10 95.
168 £RORe],
30 T0 9%
1a6 ERROR = 2, - - -
Gn TO 9%
147 ERROR = 3,
€ CALIULATE SPOT
€ CALCULATE ALTIETER SETTING
95 IF ( TE“P{l11eF2a39¢5 ¢0e DTEVP(114£0e9949)
b | F111952099¢Q 2O M) e 299,99}
1€ 1 a5 (1)e"2e5%e7 oe0Fe ANLL1eZ4e90.9)
CORRE(1{COFeHILI/P(11#%a1902861) )00k
ASINS(FACT #F{*)elQRR) - .
ALTT & 10048 (3J4=A5IN)

2,00 K t21 44K+ 125409FVA

W 7O 280
O 10 299
QY Tu 2%)

IFCITILY oLTa €701 oANDe ASIN osLTe2905) ALTTe o58ALTT
IF 180110 oGTe 28040} wS5Ta  2ewk(l)
IF (aN(1) eite 263490 GO T 31
GO 10 200
191 1F tuD01) oLEe 232480 GO 10 110
1F 170021 oLTe 550) aSTz=2eu<t])
IF (70111 oTe 8240} AST smy<i})
w§T=uk (1)
GO 10 200

11C IF (aDI1) oLEe 20Je9} GO 10 120

UKIGINAL PAGE 1§
OF POOR QUALITY|

109



3on IF (TN11) 4LTs 5540) WSTed i
399 IF (7DU1) olTe 60001 WSTBAK(31/24C
&00 aST2wK(1)
c—— &0] - G2 70 200 - -
22 120 IF (vD(1) oLEe 142421 GC TO 130
©03 wWSTaAK(])
~= &0b4— - IF ¢ TD(1) oLTe 554) GO YO 209 e
(1] IF (NDAY ,NFe26) GO TO 125
«36 IF('(\D.:J.aZO)oA.3.!H0U1.EQ.§15)I.Jdo((\c.
em- - 111151004 (MOURED42315101) GO YO 202
“07 125 ST = AK(l)® 24
«0R 53 T0 200
40§ 130 IF (WD(1) oLTe 7240) GO TO 149 . -
€10 WSTexK( )
©l1l G0 TC 200
- 012 140 wST20eN - . - - -
«l3 270 SPOTe (7(1,-6903) * (TD(1)1=5540) » ALYT . AST
el GO TO 225
(3%} 233 NISS = ] - - b
eih 22% CONTINVE
«17 RETURN
e -6}8 . - _END—- . - . — - - e~
.. SENTRY — -
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TABLE 1

s gy e P A -:;L

B i 4

Layer Average u Average v
Cloud layer 10.525 <2.75
Surface-850 mb 5.42° 7.66
650-500 mb 12,975 -6.275
600-450 mb 12,275 -6.7
550-400 mb 12,425 -7.65
500-350 mb 12,0 -8.45
450-300 mb 12,075 ~-8.125
400-250 mb 13.3 -7.9
550-300 mb 12,3667 -7.5
TABLE 2
Components of Stormspeed u = 5,4322 v = 0.4399
Layer Relative Relative
average u average Vv Vu-L
Surface-850 mb .2878 8.0999
. 650-500 mb 7.5428 -5.8351 5.4323

600-450 mb 6.8428 -6.2601 6.5371

e 550-400 mb 6.9928 ~7.2101 6.9923
500-350 mb 6.5678 -8.0101 6.1551
450-300 mb 6.6428 -7.6851 6.6428
400-250 mb 7.8678 ~7.4601 7.8678
550-300 mb 6.93448 ~7.0601

Ty
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Variable

Table 3

Computer value

Calculated value

Storm speed

Storm direction
SURF-850 AV.REL.
SURF-850 AV.REL.
550-300 AV. REL.
550-300 AV. REL.

Shear Index

SPEED

DIR.

SPEED

DIR.

5.45
274.63
8.10
179.97
9.92
315.47

5
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5.44
274,64

8.105
182.03

9.90
315.51

5
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